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(54) Portable information terminal and power supply control method therefor 



(57) This invention relates to a portable information 
terminal having a plurality of functions such as a radio 
communication terminal unit (4), a data processing ter- 
minal unit (5), a digital camera unit (6), etc. The portable 
information terminal comprises a plurality of function 
processing units (4 to 6) which respectively perform the 
functions; a battery (1) which supplies electric power to 
the function processing units; a remaining battery 
charge detecting unit (2) which detects remaining bat- 



tery charge of the battery; and a power supply control 
unit (3). This power supply control unit (3) compares the 
remaining battery charge with each of power supply lim- 
iting values determined in advance with respect to the 
function processing units, and, when the remaining bat- 
tery charge becomes lower than at least one of the pow- 
er supply limiting values of the function processing units, 
the power supply control unit stops power supply to the 
at least one of the function processing units and/or out- 
puts warning signals. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the invention 

[0001] The present invention relates to a portable in- 
formation terminal having power supply control func- 
tions and a power supply control method therefor. 

Description of related art 

[0002] Portable information terminals are used in 
most cases while being carried around, and portable 
batteries are mainly used for supplying electric power to 
such information terminals. Therefore, in addition to im- 
provement of the battery capacity and miniaturization of 
the battery size, it is also desirable to provide, for exam- 
ple, a function for precisely measuring the remaining 
battery charge and informing it to users, and a function 
for performing various processing in accordance with 
the remaining battery charge. 

[0003] Recently, various portable information termi- 
nals having a plurality of functions such as a radio com- 
munication function (for example, the same function as 
a portable telephone or a PHS (Personal Handyphone 
System)), an information processing function, and an 
image pick-up function such as those of digital cameras, 
are developed. Hereafter, such portable information ter- 
minals will obtain more complicated and advanced func- 
tions. 

[0004] In a portable information terminal having sev- 
eral functions, since electric power consumption of each 
of circuits for performing respective functions are differ- 
ent from each other, it is difficult for users to predict the 
remaining battery life only based on the remaining bat- 
tery charge. For example, although a function as a PDA 
(Personal Digital Assistant) can be activated for about 
several months by only one battery charging or battery 
exchange, a function as a portable telephone needs a 
battery charging once a week. Therefore, in a portable 
information terminal having both the functions, the op- 
erating time of the PDA function will be greatly short- 
ened by the operation of the portable telephone func- 
tion, and it is difficult for users to predict the remaining 
battery life. 



SUMMARY OF THE INVENTION 



[0005] The present invention is made in order to over- 
come the above drawbacks of the prior art, and the ob- 
ject of the present invention is to provide a portable in- 
formation terminal which can restrict each function ac- 
cording to the remaining battery charge, and to provide 
a power supply control method therefor. 
[0006] In order to achieve the above object, a portable 
information terminal of the present invention comprises 
a plurality of function processing units which respective- 



ly perform various functions; a battery whicti supplies 
electricpowertothefunction processing units; a remain- 
ing battery charge detecting unit which detects remain- 
ing battery charge of the battery; and a power supply 
5 control unit which compares the remaining battery 
charge with each of power supply limiting values deter- 
mined in advance with respect to the function process- 
ing units, and, when the remaining battery charge be- 
comes lower than at least one of the power supply lim- 
w iting values of the function processing units, stops power 
supply to the at least one of the function processing units 
and/or outputs warning signals. 
[0007] According to the portable information terminal 
of the present invention, the operation of each of the 
15 function processing units such as a radio communica- 
tion terminal unit, a data processing terminal unit, a dig- 
ital camera unit, etc., is individually stopped, and/or 
warning signals are output, by comparing the present 
remaining battery charge with the power supply limiting 
20 values determined in advance with respect to each func- 
tion processing unit. Therefore, it is possible to prevent 
the operating time of one function processing unit from 
being greatly shortened by the use of another function 
processing unit, and users can predict the remaining 
25 battery life for each of the function processing units. 
[0008] The portable information terminal according to 
another aspect of the present invention comprises a plu- 
rality of function processing units which respectively 
perform various functions; a battery which supplies elec- 
30 trie power to the function processing units; a CPU which 
controls the function processing units; a remaining bat- 
tery charge detecting unit which detects remaining bat- 
tery charge of the battery; and a processing control unit 
which compares the remaining battery charge with each 
35 of power supply limiting values determined in advance 
with respect to the function processing units, and, when 
the remaining battery charge becomes lower than at 
least one of the power supply limiting values of the func- 
tion processing units, controls the CPU so that the CPU 
40 restricts the operation of the at least one of the function 
processing units. 

[0009] In this case, when the present remaining bat- 
tery charge value becomes smaller than the power sup- 
ply limiting value of one function processing unit, the 
45 processing control unit instructs the CPU to perform the 
restriction of the one function processing unit. Thus, the 
electric power consumption for performing the one func- 
tion processing unit can be decreased as well as the 
case where the power supply to the function processing 
so unit is limited, and the processing control unit can func- 
tion as well as the power supply control unit in the first 
aspect. The "restriction" may include completely stop- 
ping the function processing unit and partially stopping 
the function processing unit while maintaining the mini- 
55 mum functions of the function processing unit. 

[0010] The power supply control method of the 
present invention is a method for controlling power sup- 
ply to a portable information terminal having function 
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processing units which respectively perform a plurality 
of functions, and the method comprises detecting a re- 
maining battery charge of a battery which supplies elec- 
tric power to the function processing units which respec- 
tively perform the functions; comparing the remaining 
battery charge with each of power supply limiting values 
determined in advance with respect to the function 
processing units; and when the remaining battery 
charge becomes lower than at least one of the power 
supply limiting values of the function processing units, 
stopping power supply to the at least one of the function 
processing units and/or outputting warning signals. 
[0011] According to this method, the operation of 
each of the function processing units such as a radio 
communication terminal unit, a data processing terminal 
unit, a digital camera unit, etc., is individually stopped, 
and/or warning signals are output, by comparing the 
present remaining battery charge with the power supply 
limiting values determined in advance with respect to 
each function processing unit. Therefore, it is possible 
to prevent the operating time of one function processing 
unit from being greatly shortened by the use of another 
function processing unit, and users can predict the re- 
maining battery life for each of the function processing 
units. 

[0012] The power supply method according to anoth- 
er aspect of the present invention comprises detecting 
a remaining battery charge of a battery which supplies 
electric power to the function processing units; compar- 
ing the remaining battery charge with each of power 
supply limiting values determined in advance with re- 
spect to the function processing units; and when the re- 
maining battery charge becomes lower than at least one 
of the power supply limiting values of the function 
processing units, controlling a CPU, which controls the 
function processing units, so as to restrict the operation 
of the at least one of the function processing units. 
[0013] In this case, when the present remaining bat- 
tery charge value becomes smaller than the power sup- 
ply limiting value of one function processing unit, the 
processing control unit instructs the CPU to perform the 
restriction of the one function processing unit. Thus, the 
electric power consumption for performing the one func- 
tion processing unit can be decreased as well as the 
case where the power supply to the function processing 
unit is limited, and the processing control unit can func- 
tion as well as the power supply control unit in the pre- 
vious aspect. 

BRIEF DESCRIPTION OF THE DRAWING 

[0014] FIG. 1 is a block diagram illustrating a portable 
information terminal according to the first embodiment 
of the present invention. 

[0015] FIG. 2 is a flowchart illustrating the operation 
of the first embodiment. 

[0016] FIG. 3 is a block diagram illustrating a portable 
information terminal according to the second embodi- 



ment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

s [0017] Hereinafter, the preferred embodiments of the 
present invention will be explained referring to the fig- 
ures. 

[0018] FIG. 1 is a block diagram illustrating a portable 
information terminal according to the first embodiment 

10 of the present invention. This portable information ter- 
minal comprises a radio communication function, an in- 
formation processing function, and an image pick-up 
function (digital camera function); however, the present 
invention is not limited to those functions but may corn- 
's prise other various functions. 

[0019] As shown in FIG. 1, this portable information 
terminal comprises a power supply source (battery) 1 
such as a dry battery or a storage battery which can be 
recharged, and the battery 1 supplies electric power to 

20 every units in the portable information terminal. A re- 
maining battery charge detecting unit 2 is connected to 
the battery 1 . This remaining battery charge detecting 
unit 2 includes a timer, and detects the remaining battery 
charge of the battery 1 at regular intervals determined 

25 by the timer. A power supply control unit 3 is connected 
to the battery 1 and the remaining battery charge de- 
tecting unit 2. The power supply control unit 3 includes 
a memory for storing power supply limiting information 
for limiting power supply to each of the function process- 

30 ing units, and the power supply limiting information is 
input to the memory by users in advance. The power 
supply control unit 3 controls the power supply from the 
battery 1 to the function processing units based on the 
signals output from the remaining battery charge detect- 

35 ing unit 2. 

[0020] The portable information terminal of the 
present embodiment comprises, as the function 
processing units, a radio communication terminal unit 4, 
a data processing terminal unit 5, and a digital camera 

40 unit 6. Each of the function processing units 4 to 6 re- 
spectively includes a CPU, a RAM, and a ROM storing 
procedure programs for performing the necessary func- 
tion. In addition, the radio communication terminal unit 
4 comprises signal processing unit and a radio transmit- 

45 ter-receiver including an antenna, and the digital cam- 
era unit 6 comprises an image pick-up device such as 
a CCD camera. 

[0021 ] The portable information terminal further com- 
prises an input unit 7, an output unit 8, and a storage 

so unit 9. The input unit 7 is provided for inputting informa- 
tion by users, and comprises at least an input device 
such as a pen type input device (touch-pen), a key- 
board, a mouse, etc. The information input via the input 
unit 7 will be transmitted to the radio communication ter- 

55 minal unit 4, the data processing terminal unit 5, and/or 
digital camera unit 6, in accordance with procedures to 
be performed. 

[0022] The output unit 8 is provided for outputting in- 
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formation to the vision, the audition sense, or feeling of 
users, and comprises at least one display device such 
as a liquid crystal display, a speaker, a vibrator, etc. 
[0023] The storage unit 9 is provided for storing data 
or information processed by the radio communication 
terminal unit 4, the data processing terminal unit 5, and 
the digital camera unit 6, and comprises at least one 
storage device such as a hard disk and a flash memory. 
[0024] Next, referring to FIG. 2, the operations of the 
portable information terminal shown in FIG. 1 will be ex- 
plained. FIG. 2 is a flowchart illustrating the operation 
of the remaining battery charge detecting unit 2 and the 
power supply control unit 3. After the user turns on the 
powerswitch of the portable information terminal, in step 
S1 , the user inputs the power supply limiting values by 
the input unit 7 with respect to each of the function 
processing units 4 to 6. The power supply limiting value 
is the remaining battery charge value for limiting the 
power supply to each of the function processing units 4 
to 6, and when the remaining battery charge reaches to 
the power supply limiting value, the power supply to the 
corresponding unit is stopped, and/or a warning signal 
is generated to indicate to the user in order to inform 
that the remaining battery charge has decreased below 
the power supply limiting value. For example, the oper- 
ation of the digital camera unit 6 is stopped when the 
remaining battery charge becomes 80% of the full bat- 
tery charge, the operation of the data processing termi- 
nal unit 5 is stopped when the remaining battery charge 
becomes 50% of the full battery charge, and, further, the 
operations of the radio communication terminal unit 4 is 
stopped when the remaining battery charge becomes 
20% of thef ull battery charge. In this case, the remaining 
battery charge values 80%, 50%, and 20% respectively 
correspond to the power supply limiting values of the 
digital camera unit 6, the data processing terminal unit 
5, and the radio communication terminal unit 4. The 
power supply limiting values are determined as absolute 
values between 100% corresponding to the full battery 
charge state and 0% corresponding to the over dis- 
charge state, and the power supply limiting values are 
provided for each of all the function processing units 4 
to 6. 

[0025] The user can also select, using the input unit 
7, the procedure to be performed with respect to each 
function processing unit when the remaining battery 
charge decreases below the power supply limiting val- 
ue. Although the kinds of procedures are not limited in 
the present invention, in the present embodiment, "stop- 
ping" and "warning" can be selected as such proce- 
dures. When the "stopping" is selected by the user as 
the procedures to be performed with respect to one 
function processing unit, the power supply to the corre- 
sponding function processing unit is stopped when the 
remaining battery charge decreases below the power 
supply limiting value. On the other hand, when the 
"warning" is selected by the user as the procedures to 
be performed with respect to a function processing unit, 



a warning signal is indicated to the user by tfie output 
unit 8 in order to inform that the remaining battery charge 
has decreased below the power supply limiting value of 
the function processing unit. 
5 [0026] Although the power supply limiting values are 
determined as the absolute values between 0 to 100% 
of the full battery charge in the above explanation, the 
power supply limiting value can be determined as the 
relative value based on the present remaining battery 
io charge. For example, when the present remaining bat- 
tery charge is 50% of the full battery charge and the rel- 
ative power supply limiting value is determined to 50% 
of the present remaining battery charge, the power sup- 
ply limiting value corresponds to the absolute remaining 
15 battery charge of 25%. By setting the power supply lim- 
iting values as relative values, regardless of the abso- 
lute value of the present remaining battery charge, it is 
possible to set the power supply control unit 3 so as to 
stop the function processing unit and/or to give the alarm 
20 when the remaining battery charge is reduced to, for ex- 
ample, 50% of the present remaining battery charge. 
Therefore, even when it is difficult to determine the pow- 
er supply limiting values as the absolute values, it is 
easy to broadly input the power supply limiting values. 
25 [0027] In step S2, the power supply control unit 3 
starts to supply electric power to the function processing 
units 4 to 6. Next, in step S3, the power supply control 
unit 3 determines whether the power switch of the port- 
able information terminal is turned off. If the power 
30 switch has been turned off, the flow proceeds to step 
S13, and the termination processes, which includes 
storing of the present setting information in the storage 
unit 9, is performed. Then, the flow ends. 
[0028] If the power switch is turned on in step S3, the 
35 flow proceeds to step S4, and the power supply control 
unit 3 determines whether the power supply limiting val- 
ues are changed by the user. If the power supply limiting 
value have been changed, the flow returns to step S1 , 
and steps S2 to S4 are repeated while using the 
40 changed power supply limiting values. If the power sup- 
ply limiting value has not been changed in step S4, the 
flow proceeds to step S5, and the remaining battery 
charge detecting unit 2 determines whether the present 
timer value, which is counted in the timer included in the 
45 remaining battery charge detecting unit 2, is compared 
with the predetermined set point. When the present tim- 
er value is smaller than the set point, the flow returns to 
step S3. The set point corresponds to the time interval 
for performing the detection of the remaining battery 
50 charge, and if the present timer value is larger than the 
set point, the flow proceeds to step S6. Therefore, the 
flow proceeds to step S6 at the constant intervals deter- 
mined by the set point value. 

[0029] In step S6, the remaining battery charge de- 
55 tecting unit 2 initializes the timer value, and detects the 
remaining battery charge of the battery 1 . The remaining 
battery charge value is transmitted to the power supply 
control unit 3, and in step S7, the power supply control 
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unrt,3 cppipajes the remaining battery charge value with 
each of the power supply limiting values for function 
processing units 4 to 6. Then, the power supply control 
unit 3 selects the function processing unit of which the 
power supply limiting value is smaller than the present 5 
remaining battery charge, if any. If there is no function 
processing unit of which the power supply limiting value 
is smaller than the present remaining battery charge, the 
flow returns to step S3. 

[0030] In contrast, rf there is at least one function 
processing unit of which the power supply limiting value 
is smaller than the present remaining battery charge, the 
flow proceeds to step S9, and the power supply control 
unit 3 retrieves the procedure set by the user for the 
function processing unit(s). 

[0031] When the procedure set for the function 
processing unit(s) is "stopping", the flow proceeds to 
step S10, and the power supply control unit 3 com- 
mands to perform the termination processing of the se- 
lected function processing unit (in this embodiment, at 
least one of the radio communication terminal unit 4, the 
data processing terminal unit 5, and digital camera unit 
6). After the termination processing of the selected func- 
tion processing unit(s) is completed, the flow proceeds 
to step S11, and the power supply control unit 3 stops 
the power supply to the selected function processing 
unit(s). 

[0032] On the other hand, when the procedure set for 
the function processing unit(s) is "warning", the flow pro- 
ceeds to step S12, and the power supply control unit 3 
instructs the selected function processing unit(s) to warn 
the user using the output unit 8. The warning may be 
given by various means such as display of images or 
characters on a display device, generation of sounds by 
a speaker, and/or generation of vibration by a vibration 
motor, etc., which can be set in advance in the power 
supply control unit 3 via the input unit 7 by the user. The 
procedures in steps S10 to S12 are performed in turns 
with respect to all the selected function processing units. 
When step S1 1 and/or S1 2 are completed for all the se- 
lected function processing units, the flow returns to step 
S3. 

[0033] In this way, the remaining battery charge de- 
tecting unit 2 measures the remaining battery charge of 
the battery 1 , and informs the measured value to the 
power supply control unit 3 at the predetermined inter- 
vals. Based on the remaining battery charge and the set- 
ting by the user, the power supply control unit 3 stops 
the function processing unit(s), and/or gives the alarm 
to the user. Therefore, in the present embodiment, it is 
possible to restrict the use of the function processing 
units in accordance with the remaining battery charge. 
[0034] Next, referring to FIG. 3, a second embodiment 
of the present invention will be explained. In FIG. 3, the 
elements which have the same functions as those in the 
first embodiment shown in FIG. 1 are attached with the 
same reference numbers as those in FIG. 1, and the 
explanations thereof will be omitted. 



[0035] The first characteristic feature of the second 
embodiment is that the CPUs, the RAMs, and the ROMs 
of the function processing units 4 to 6 are respectively 
integrated in a CPU 11, a RAM 12, and a ROM 13. The 
ROM 13 includes a radio communication processing 
unit 14, an information processing unit 15, and a digital 
camera processing unit 16. 

[0036] The second characteristic feature of the sec- 
ond embodiment is that the power supply control unit 3 
is replaced with a processing control unit 10, and the 
battery 1 directly supplies the electric power to each of 
the function processing units (in this embodiment, the 
radio communication terminal unit 4, the data process- 
ing terminal unit 5, and the digital camera unit 6). 
[0037] Although the operation of the second embodi- 
ment is performed basically in accordance with the flow 
shown in FIG. 2, it is different from that of the first em- 
bodiment in the following points. 
[0038] In the case where the procedure for the func- 
tion processing unit(s), of which the power supply limit- 
ing value is greater than the remaining battery charge 
value, is set as "stopping", if the present remaining bat- 
tery charge value becomes smaller than the power sup- 
ply limiting value in step S8 in FIG. 2, the flow proceeds 
via step S9 to step S1 0, and the processing control unit 

1 0 instructs the CPU 11 to perform the restriction of the 
selected function processing unit. Here, the "restriction" 
includes completely stopping the function processing 
unit and partially stopping the function processing unit 
while maintaining the minimum functions of the function 
processing unit. For example, when the present remain- 
ing battery charge value becomes smaller than the pow- 
er supply limiting value of the data processing terminal 
unit 5, the processing control unit 10 may forbid the CPU 

11 to perform the function of the data processing termi- 
nal unit5, orthe processing control unit 10 may degrade 
the calculation speed of the CPU 11 for performing the 
function of the data processing terminal unit 5. Thus, the 
electric power consumption for performing the function 
of the data processing terminal unit 5 can be decreased 
as well as the case where the power supply to the func- 
tion processing unit is limited, and the processing con- 
trol unit 10 can function as well as the power supply con- 
trol unit 3 in the first embodiment. Whether the function 
processing unit is completely stopped or is partially 
stopped can be selected by the user when the user in- 
puts the power supply limiting values via the input unit 7. 
[0039] In the first and second embodiments of the 
present invention, the power supply control unit 3 orthe 
processing control unit 10 may be constructed so that 
the power supply limiting values of all the function 
processing units cannot be set below a predetermined 
minimum value, for example, 10% of the full battery 
charge. In these cases, because the remaining battery 
charge of the minimum value is left even after all the 
functions are restricted, it becomes possible to use the 
remaining battery charge in case of emergency. 
[0040] Also, in the first and second embodiments, the 
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power supply control unit 3 or the processing control unit 
1 0 may be constructed so that the restriction of the op- 
eration of the function processing unit(s) can be tempo- 
rarily cancelled by conducting a predetermined opera- 
tion even when the remaining battery charge decreases 
below the power supply limiting value of the function 
processing unit(s). In those cases, it becomes possible 
to operate necessary function processing unrt(s) even 
when the operation of the function processing unit is re- 
stricted. 

[0041 ] Furthermore, the above two types of the mod- 
ifications can be combined. That is, the power supply 
control unit 3 or the processing control unit 10 may be 
constructed so that the power supply limiting values of 
all the function processing units cannot be set below a 
predetermined minimum value, and the restriction of the 
operation of the function processing unit(s) can be tem- 
porarily cancelled by conducting a predetermined oper- 
ation. In this case, even when the operations of all the 
function processing units 4 to 6 are stopped or restrict- 
ed, by means of performing the predetermined opera- 
tion using the input unit 7, it becomes possible to use a 
necessary function processing unit. Therefore, for ex- 
ample, in the emergency cases such as when it is nec- 
essary to call the police or call for an ambulance, by per- 
forming the predetermined operation, it becomes pos- 
sible to use the radio communication terminal unit 4 as 
a portable telephone while consuming the remaining 
battery charge. Thus, it is possible to prevent problems 
that the portable information terminal cannot be used in 
the emergency cases. 

[0042] Although each of the above embodiments 
comprises radio communication terminal unit 4, the data 
processing terminal unit 5, the digital camera unit 6, the 
present invention is not limited to these embodiments, 
and the portable information terminal of the present in- 
vention may comprises two function processing units or 
four or more function processing units including another 
types of function processing units. Even in the case 
where four or more function processing units are pro- 
vided, the function processing units can be controlled in 
a similar manner with the above embodiments. 



Claims 

1 . A portable information terminal having a plurality of 
functions, comprising: 

a plurality of function processing units (4 to 6) 

which respectively perform the functions; 

a battery (1) which supplies electric power to 

the function processing units (4 to 6); 

a remaining battery charge detecting unit (2) 

which detects remaining battery charge of the 

battery (1); and 

a power supply control unit (3) which compares 
the remaining battery charge with each of pow- 
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er supply limiting values determined in advance, 
with respect to the function processing units, 
and, when the remaining battery charge be- 
comes lower than at least one of the power sup- 
ply limiting values of the function processing 
units, stops power supply to the at least one of 
the function processing units and/or outputs 
warning signals. 

A portable information terminal having a plurality of 
functions, comprising: 

a plurality of function processing units (4 to 6) 
which respectively perform the functions; 
a battery (1) which supplies electric power to 
the function processing units; 
a CPU (1 1 ) which controls the function process- 
ing units; 

a remaining battery charge detecting unit (2) 
which detects remaining battery charge of the 
battery; and 

a processing control unit (10) which compares 
the remaining battery charge with each of pow- 
ersupply limiting values determined in advance 
with respect to the function processing units, 
and, when the remaining battery charge be- 
comes lower than at least one of the power sup- 
ply limiting values of the function processing 
units, controls the CPU so that the CPU re- 
stricts the operation of the at least one of the 
function processing units. 

A power supply control method for a portable infor- 
mation terminal having function processing units 
which respectively perform a plurality of functions, 
comprising: 

detecting a remaining battery charge of a bat- 
tery (1) which supplies electric power to the 
function processing units (4 to 6) which respec- 
tively perform the functions; 
comparing the remaining battery charge with 
each of power supply limiting values deter- 
mined in advance with respect to the function 
processing units; and 

when the remaining battery charge becomes 
lower than at least one of the power supply lim- 
iting values of the function processing units, 
stopping power supply to the at least one of the 
function processing units and/or outputting 
warning signals. 

A power supply control method for a portable infor- 
mation terminal having function processing units (4 
to 6) which respectively perform a plurality of func- 
tions, comprising: 

detecting a remaining battery charge of a bat- 
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r ( ,ftery%(1) which supplies electric power to the 
function processing units; 
comparing the remaining battery charge with 
each of power supply limiting values deter- 
mined in advance with respect to the function 5 
processing units; and 

when the remaining battery charge becomes 
lower than at least one of the power supply lim- 
iting values of the function processing units, 
controlling a CPU, which controls the function to 
processing units, so as to restrict the operation 
of the at least one of the function processing 
units. 
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